The Region of Murcia is located in southeast Spain, an area known for structural water stress. The most important water source that runs through the Region is the Segura River, which is the main irrigation water resource. Late last century there was a significant environmental problem in the Segura River caused by an increase of inadequately treated wastewater discharges, in a period of low flow rates and intensive use of water resources. The situation reached such a critical point, that the Regional Government presented a General Plan for Wastewater Reclamation, to be developed in 10 years. This paper details the content and guidelines in the Plan, as well as aspects related to policy development and objective achievement: water availability has increased and the Segura River conditions have improved. In short, it can be concluded that wastewater reclamation marks a good starting point for bettering water management in arid areas. Furthermore, the case of the Region of Murcia reveals that comprehensive action lines and optimized engineering and knowledge of wastewater management is highly beneficial.
INTRODUCTION Background
The Region of Murcia, located in the extreme western Mediterranean area (southeast Spain), has a dry climate (average rainfall 300 mm) and a population of 1.5 million people.
Weather conditions and hundreds of years of expertise in irrigation techniques have made this Region a prime fruit and vegetable producer. The strategic location of Murcia in the EU has contributed to making fruit and vegetable exports one of the main economic pillars of this Region (Ródenas ) .
The Segura River, the main irrigation resource in the Region, runs through all of Murcia. Water flow in the river is fully managed by head reservoirs. The highly monitored Segura basin, with an average runoff (natural scheme) of 803 Hm 3 year-1 (MMA ), allows for an average water availability factor of 500 m 3 person year-1 (Ródenas ).
In spite of significant efforts aimed at saving water and optimizing its use, there is still a structural water shortage and insufficient guarantees of water supply in the Region of Murcia. River water resources are depleted in the middle and low stretches, meaning no water reaches the river mouth.
In the 1980s, irrigation increased significantly and so did business activity of the canning industry, both coinciding with a long, severe drought (especially in the 1992-1995 period).
There was a double negative impact: on the one hand, river flow decreased, and on the other, industrial and urban wastewater discharges increased, with not enough treatment systems in operation. As a result, the self-purification capacity of the river collapsed, leading to a condition of permanent pollution that was lethal for river life in the middle and low stretches. The river banks degraded significantly and there were foul smells in the towns near the river banks, especially in the city of Murcia (400,000 people), causing profound public rejection and social alarm (Ródenas ) .
The evolution of these situations is presented in Figure 1 , which includes monthly water quality and flow data gathered 
More stringent treatments

Biological treatment processes include More Stringent
Treatments to ensure nutrient removal. This treatment is much more intense and even mandatory in case of discharges in sensitive areas so as to prevent eutrophication (Directive //EEC).
In order to remove nitrogen compounds in wastewater, a nitrification-denitrification process is followed. In addition to improving biological sludge and effluent treatment, this pro- 
Collecting systems
The Plan of the Region of Murcia overarches other municipal urban plans. This is of relevance when establishing the general scheme for installation of treatment plants and collecting systems because it goes beyond municipal frameworks and is implemented based on technical criteria for environmental, economic and energy efficiency.
The Plan includes total wastewater collecting, building massive intake areas and collecting systems so as to connect as many agglomerations as possible, even those of a smaller size. Plan guidelines also recommend that water collection be prioritized at collecting systems, reducing the number of treatment plants and making these as large as possible.
Although the cost of collecting systems is initially higher, they are more beneficial in the long term: better treatment performance and lower treatment, management and control costs. Collecting systems also contribute to minimizing the inevitable environmental and social impacts resulting from the construction of a treatment plant. All these aspects have been properly assessed.
Design of the wastewater management system
One of the basic policies included in the Plan was aimed at determining how to manage the infrastructures built. Law / established a 'Wastewater Reclamation Levy' as an economic tool funding their maintenance, operation and control. In addition, the regional agency ESAMUR was created in 2002 to specifically work on these areas.
The Wastewater Reclamation Levy is a targeted regional tax that levies wastewater discharge to the public sewerage system. The tax, proportional to the level of contamination, increase in natural river basin resources. Thus, the objective has been achieved ( Figure 6 ). The city of Murcia has clearly realized the recovery of the Segura River, including its flora and fauna. Citizens come near the Segura and fishing, canoeing and water sports enthusiasts are now found enjoying the river (Figures 8 and 9 ). This Plan objective has also been achieved ( Figure 6 ).
Recovery of the Segura River
CONCLUSIONS
The work carried out in the Region of Murcia concludes that wastewater reclamation is a good, basic principle of water management in dry areas that contributes to increasing water availability and reducing contamination.
This work also shows the advantages of comprehensive pre-planning as a rational, effective method that helps to solve complex problems associated with water management.
An example of this is the Region of Murcia General Plan for
Wastewater Reclamation (2001 Reclamation ( -2010 ; the objectives in the Plan have been satisfactorily achieved in a reasonable period of time.
The contribution of hundreds of professionals and companies engaged during the Plan creation and implementation has strengthened wastewater management knowledge and engineering in the Region of Murcia.
